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The Limit of a Function

It is often important to describe the behavior of a function f in the
neighborhood of some element a of its domain, and what happens to
f(x) as x approaches a.
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The Limit of a Function

Two aspects of this definition deserve some emphasis.

First, note that « can approach a from the left or the right.
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One-Sided Limits

A variation of the limit notation

lim f(z) =L

r—a

IS used to denote the situation where x approaches a from only the left
or only the right.
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One-Sided Limits

Similarly, if z must approach a from the left, we write

lim f(x)=1L

r—a

which is understood to mean that we can make f(x) as close to L as
we want by taking values of = close to, but always less than a
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One-Sided Limits

Put another way, in order for

lim f(x) =L

r—a

to exist, both one-sided limits
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Sample Problem

Suppose
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Sample Problem

So, the domain of
r—1
3 —1

g(x) =

A={z:2°—-1+#0} =R\ {1}}
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Sample Problem

Another point about this problem is that the denominator and
numerator share a common factor:

r—1 ol
3 -1 (z—1)(x24+z+1)

g(z) =
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Sample Problem

z—1
9) = @@tz D)
e x2+1:v—|—1
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Sample Problem

What can be said about g(x) and h(x) is that

lim g(x) = lim h(x) = h(1)

r—1 r—1

because the definition of

lim g(x)
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